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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOTpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAYyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE M a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBAeT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl M MaTeMaTHYE€CKOTO aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS €  OpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHbli Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEILHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJIM3a JIEKUT JAeATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIM3a» BBIIEJIEHBI CIEAYIOIUE COACPKATENBbHO-METOAUUYECKUE TUHUMU: «YHucna
U BBIYUCIICHU», «DyHKIMU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTU4YeCKoro aHanusa», «MHo)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEP)KATEIHPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUH JABYX JIET
oOydJeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTUYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKUd aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBalOT BcE Ooiee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCIeI0BATEIHHO (HOPMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJETb pEalbHOMN
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIECOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MATEeMaTHUYECKOM 3a/lauu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTebHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHuss 0co0O€ BHUMaHuE  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHWCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIMMUMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(pUIecKue 3aJaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NPUMEHEHUS IS PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCsl TIPEeICTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKd W €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCsS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
paznene I[lporpamMmbl TPEenyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paloOHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3a1ad,
colepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUU,
COJEpKaINX CTENEeHU U Jorapudmbl. braromaps W3ydeHHIO anredpanyecKoro
Marepuajia  MPOUCXOJIWT  JajJbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEN B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraeT 3(QQEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMH W TpaQUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCIOIB30BaHUE (PYHKUMU 7S pEelIeHUs 3ajad U3 JpYruX y4eOHbIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKAM AHAIU30M,
TaK U C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJTYYEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
Y HAaBBIKOB, IO3BOJISIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHo. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHasg nuHUs «Havama mMaTreMaTM4ecKkoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsI TpoueccoB. JlaHHas coaepKaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJAWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHanu3a CrocoOCTBYeT pa3BUTUIO aOCTPaKTHOro, (OPMabHO-JIOTHYECKOTO |
KPEaTUBHOIO MBbIIUICHUS, (POPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejararoT Haumbojiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIINN BCE pPa3/eibl
MaTeMaTUKM W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarIIeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJL30BaTh €TO Ui BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CleayeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS OSTUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCeHHBIX Pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs JUIA pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  TPAKTHYECKUX  3a7ad  OOydYaronmiuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha wu3ydenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe mepuoandeckue apodu. [lpumenenue npobGeil M MPOLEHTOB s
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoOHaJBbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCHA U €ro cBoicTBa. [IpuOnmkEHHbIE BHIYMCIICHHUS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJIbHbBIC
Jgorapu(Msl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjeHa Ha
MHOIOYJIEH C ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTENEHN U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPIKAITUX JTOTaprU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHH. Pellienre TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHEeHMI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3a/lad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanue TMOCTPOEHHOM MOJENU C
MTOMOIIBI0 MATPHI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3ZHU.

DOyHKUMH U TPaPUKH

OyHkIus, crnocodbl 3amaHus (QyHkiuu. B3auMHO o0patHbie (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6nacTb ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-MHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPapUKOB.

Crenennast GyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUHUHA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHast U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduku pearbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIefoBaTeabHOCTEH. MeTon
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTpaHUYCHHBIC
nocyenoBaTeabHOCTH. MICTOpHsl BOSHMKHOBEHUSI MAaT€MAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMETpHUECKas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YyOBIBAIOUIEH reOMETpUUECKOU
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
npoleHTOB. Vcnosib30BaHWE TIPOTrpecCHH I PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoilcTBa (QPYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IpuMeHEeHne CBOWCTB HEMPEPBIBHBIX
byHKIUM 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUIECKUN
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K Ipa@uKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTAa, CIEJCTBUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa v BIYMCICHUSA

Hartypanbpubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurma EBkiuaa s pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCETI IS PEIICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpPaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelbHBIX U  JOTrapuPpMUIEcKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApAMETPaMHU.



[Ipumenenne  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3MyHbIX o0JacTell HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABI pElIeHUs ypaBHEHHUU W HepaBeHCTB. [ paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGyHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxokaeHue  HamOonblIero WM HAUMEHbBIIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pEIICHUS B
NPUKIAIHBIX 3a/Jadax, I ONpPEACIICHUS CKOPOCTH M YCKOPEHHMsS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs IepBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIaJed MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TMOMOLIBI0  AU(depeHIInaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUYaOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHMCKOro  o0IiecTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCTbIO YYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, PacCyKICHHUH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE ILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhI, TIOHUMAHWE BIMSHHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKPYXAaIOMel Cpefpl, IUIAHWPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKdh Kak c]epbl 4eToBEeYECKOW MJesTeNbHOCTH, JTamoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUMBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KYJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATENbHOCTh
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue aeicTBu:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUHM MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpeJENIeHHs MOHATUN, YCTaHABIUBATh CYUIECTBEHHBIN MPU3HAK KJlacCU(UKaAUH,
OCHOBaHUS JJ1s1 000OIIEHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpIUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIE, YCIOBHBIE;

BBISIBJIIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO AOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKIACHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOUThH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUS, BbHIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOINPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W AaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SABICHUSMHU, POIECCAMMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BbIIBUIAThH
MPEIOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBaTh HHGOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hOopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJICHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
npoOJjieMbl, pelIaeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYTUX YYACTHHKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3eHTAIlMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, IMOMOHAJILHBII UHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOHN 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBSICHATH MPUUHHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHON paboThl, paclpenessTh
BUJIbI pabOT, JIOrOBapWBAThCsS, OOCYXJAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CJICAYIOIINE
MpeAMETHbIE PE3ybTaThl MO OTMEIbHBIM TeMaM pabouell MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHUCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHHWS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMW KU3HU,

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYNCIICHUI;



CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTAapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIIOBOTO apTyMEHTAa;

OIEpUPOBATh MOHATUAMM: APKCUHYC, aPKKOCUHYC M apKTAHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBeHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PpPALMOHAIBHBIX U JApOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUS 3a/ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMI,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCIEHHMS €ro 3Ha4eHus,
IPUMEHATh ONPENEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJIEJIMPOBATh peajbHbIE CUTYallMH C MOMOIIBIO CUCTEMBbI JIMHEWHBIX YpAaBHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU Il MPeoOpa3oBaHUs
BBIPAKECHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPKALLUX CTEEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIs1 npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HpPALMOHAIbHBIC, MOKA3aTEIbHBIE U
Jorapu(pMHUECKH€e YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NIEPEXO0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICIMPOBaTh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHIATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUH, KoMMo3uIMsl GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPECICHHUS W MHOKECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MNOHATUSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoMyeckue PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauMEHbIee 3HaueHWe (QYHKIUM Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypadbHBIM U
HEeIbIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTemeHW Kak (yHKIUH OOpaTHOM CTEMeHu ¢
HATYpaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIHHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKazaTejabHas U Jorapupmuyeckas
byHKIMHA, UX CBOMCTBA M TpadWKH, MCIOIL30BATh MX TpaQUKU IJIS PEIICHUS
YPaBHEHHUI;

CBOOOJIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesieNieHue TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHUS TPOILIECCOB U
3aBHCHUMOCTEH IpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peabHOMN
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi TeOMETpUYecKasi MPOTrpeccusi, TMHEHHbBIN U
HKCIIOHEHIIUATIBHBIN POCT, (hopMya CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENLHOCTE, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUYHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUW, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, IPOU3BEJICHHS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh TEOMETPUUECKUUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUSIMHU: MHOXXECTBO, ONEpalu  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIIbHbBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy ob0yuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OMNEpPUPOBaTh TMOHATHUAMH: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypanbHBIX 4Kcen JJIsl pelieHus 3a]a4, MPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpandeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBITIOTHATH apu(PMETHUECKUE ONEpaIiii ¢ HUMU H
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHBIE U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCWJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TMpH pEHIeHMH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

permarb palrOHAJIbHBIE, VppalMOHaJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpPaBHEHHS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCIIOBHUIO 3aJadH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
WHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX ()YHKIIMIA;

CTPOUTb TEOMETpHUUecKHe o00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIEIOBaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaAUCHUSI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IPUKIAAHBIX, B TOM 4YHCJIE€ COLHMAIBHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPENENICHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOro (QopMysaod uiu
rpaduxom;



CBOOOJTHO ~ ONEpHUpPOBATH MOHATHSMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HAXOAWUTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-Jleitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3MYECKOTo XapakTepa, CpeICTBAMU MAaTEMAaTUIECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
MHorounensl. PalinoHanbHble ypaBHEHUS U
1 . uyp 24 1 0 https://uchi.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 Oyuknuu v rpadpukn. CreneHHas QYHKIHS C 12 1 0 https://resh.edu.ru/
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1 0 https://resh.edu.ru/
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 0 https://resh.edu.ru/
ypaBHEHUS
Jlorapupmuueckas KIHSL.
5 pug ymx 18 1 0 https://uchi.ru/
JlorapudmMuueckne ypaBHEHHs
6 TpuroHomeTpudecKe BeIpaXeHUs U 29 1 0 https://resh.edu.ru/
YpaBHEHHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 0 https://resh.edu.ru/
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1 0 https://resh.edu.ru/
IloBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS
9 P B & 5 2 0 http://window.edu.ru/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Jara nu¢ppoBbIe
Ne /it Tema ypoka Konrpoannbie IIpakTuuyeckue bp
Bcero U3YYEeHUS o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
MHOKeCTBO, Onepamnyy Ha,
pall . s 1 0 0 02.09.2024
MHO>XECTBAaMH U UX CBOMCTBA
Huarpammsl Ditniepa-Benna 1 0 0 03.09.2024
[IpruMeHeHne TeopeTUKo-
MHO>XECTBEHHOI'O ammapara it 1 0 0 03.09.2024
penieHus 3aaa4y
PanuonansHBIC YKCa.
OOBIKHOBEHHBIC U JICCATUIHBIC
1 0 0 05.09.2024
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
NEePUOANYECKHUE TPOOH
PanuonansHBIC UKCA.
OOBIKHOBEHHBIC U JICCATUIHBIE
1 0 0 09.09.2024
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE
NEePUOANYECKHUE TPOOH
IIpumenenue apodeii U MPOLIEHTOB
P AP potl 1 0 0 10.09.2024
JUISL pEIIEHUs IPUKJITIAIHBIX 3a/1a4
[Ipumenenne npoOeii U MPOIEHTOB
P P ot 1 0 0 10.09.2024
JUIS pELIEHUS] IPUKJIIAIHBIX 3a/1a4
JleficTBUTENIbHBIEC YHCIIA.
PauyonanbsHbIE M MppaLMOHAJIbHBIE 1 0 0 11.09.2024

quciia




10

ApudmeTnueckue onepanuu ¢
JIEMCTBUTEIIbHBIMU YUCIIAMU

Monyiib 1€MCTBUTEIBHOTO YUCTIA U
€ro CBOMCTBa

16.09.2024

17.09.2024

11

[IpubnuxEHHBIEC BEIYUCIECHNUS,
IIpaBUjIa OKPYIJICHHUs, IPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

17.09.2024

12

13

14

OCHOBHBIE METO/IbI PELLICHNUS LENbIX
U 1poOHO-pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PELLIEHHUSI LIEIIBIX
U 1poOHO-paIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI pEILICHUS LIETbIX
U IpOOHO-PaAIIMOHAIBHBIX
YpaBHEHMI U HEPABEHCTB

18.09.2024

23.09.2024

24.09.2024

15

MHoOrouieHsl OT OJHON
IIepeMEHHOM. /[eeHne MHOro4sIeHa
Ha MHOT'OWIEH ¢ ocTaTkoM. Teopema
bezy

24.09.2024

16

17

18

MHoOrouseHs! ¢ HeIbIMU
koa¢p¢unmentamu. Teopema Buera

Pemenue cucrem nMHENHBIX
ypaBHEHUU

Pemienue cucreM IMHENHBIX
yYpaBHEHUN

25.09.2024

30.09.2024

01.10.2024

19

Marpuiia cucTeMsbl JTUHEHHBIX
ypaBHeHUH. Onpeaenurens

01.10.2024




20

21

MAaTpHIIbl 2X2, €ro reOMEeTPUIECKUI
CMBICJI U CBOMCTBA; BBIUMCIICHUE €TI0
3HAYCHUS

Onpenenuresib MaTPUILBI 2X2, €10
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €T0 3HAYCHUS

[Ipumenenue onpenenurtens s
pELICHHsI CUCTEMbI JIMHEHHBIX
YpaBHEHUN

02.10.2024

07.10.2024

22

Pemenue npuknaaHeix 3aga4 ¢
ITOMOTIIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUI

08.10.2024

23

24

25

26

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

KonrtpomnbHas padora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCcTBa. CUCTEMBI IMHEMHBIX
ypaBHeHUI"

OyHKIUS, CIOCOObI 3a1aHUs
¢ynkunu. Bzaumao o6patHble
¢ynkunu. Komnosuuus ¢pyHkunit
I'paduk pyHkunu. dnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB
byHKIII

08.10.2024

09.10.2024

14.10.2024

15.10.2024

27

OO6nacth onpeaesieHus] 1 MHOYKECTBO
3HaueHui Gpynkuuu. Hymu
¢byukun. [IpomexyTku 3HaK

15.10.2024




28

MIOCTOSIHCTBA

Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH
byHKIUHA

16.10.2024

29

MaxkcuMyMbl © MUHUMYMBI
¢ynkunu. Haubonpmee u
HavMeHbIIIee 3HaueHHEe PYHKIINU Ha
IPOMEXKYTKE

21.10.2024

30

31

32

33

Jluneiinas, kBajpaTuuHas u 1poOHO-
nuHelHas QyHKIH

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIII

DJIEMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHUE TPadUKOB ITHX
byHKIMI

CreneHsb ¢ IEIbIM IT0Ka3aTelIeM.
bunom HeroToHa

22.10.2024

22.10.2024

23.10.2024

05.11.2024

34

35

36

CrerteHs C EeIBIM TT0Ka3aTEIEM.
bunom HeroroHa

CrenenHast GyHKIUSA C
HaTypaJIbHbIM U LIEJIBIM
noka3zareneM. E€ cBolicTBa u rpapuk

KonTtponbhas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadgux"

05.11.2024

06.11.2024

11.11.2024

37

ApudmeTnueckuit KopeHb
HaTypaJbHOMN CTENIEHU U €T0

12.11.2024




38

CBOMCTBA

Apudmernueckuii KOpeHb
HaTypaJbHOH CTENIEHU U €T0o
CBOMCTBA

12.11.2024

39

[IpeobpazoBanust YMCIOBBIX
BBIPXCHHH, COIEPIKALUX CTEIICHU
U KOpHU

13.11.2024

40

41

42

[IpeobpazoBanus YMCIOBBIX
BBIPAXKEHUI, COJIEPHKAIUX CTEIICHU
Y KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPQXCHHH, COIEPIKALUX CTEIIEHU
1 KOpHU

HpparmonansHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATIBHBIX YpaBHEHUN

18.11.2024

19.11.2024

19.11.2024.

43

WppanronaibHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
VPPALMOHATIBHBIX YPABHEHUN

20.11.2024

44

45

46

HppanunonaibHble ypaBHEHMS.
OcCHOBHBIE METO/IbI PELLIEHUS
VUPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/BI B
PEIICHNHU NPPAlIMOHAJIbHBIX
ypaBHEHUU

PaBHOCUIIBHEIE Nnepexoanl B

pELICHUU UPPaALUOHAIBHBIX
YpaBHEHUU

25.11.2024

26.11.2024

26.11.2024




47

48

49

PaBHOCHIIBHBIE IEPEXO/IBI B
PCIICHNHU UPPALIUOHAIBHBIX
ypaBHEHU I

PaBHOCHIIbHBIE TTEPEXO/BI B
pelIeHUU UPPALMIOHATBHBIX
ypaBHEHU M

CgoiicTBa u rpaduk KOpHs N-0if
CTerneHH KakK (yHKIUH 0OpaTHOM
CTETICHU C HATYPaJbHBIM
nokasaresiem

27.11.2024

02.12.2024

03.12.2024

50

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (PyHKIIUU 0OpaTHOM
CTEIICHHU C HATYpPAIbHBIM
HoKazaTeeM

03.12.2024

51

KonTponbHnas pabora: "CsoiicTa u
rpaduk KOpHs N-0i CTENEeHN.
WppaunonanbHble ypaBHeHUS"

04.12.2024

52

53

CreneHs C pallMOHAIbLHBIM
IIOKa3aTelieM U €€ CBOICTBA

CreneHs ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

09.12.2024

10.12.2024

54

CreneHs ¢ pallMOHATbLHBIM
IIOKa3aTeJieM U €€ CBOICTBA

10.12.2024

55

56

[TokazaTenpHas GhyHKIINS, €€
cBOIicTBa U rpaduk
Hcnonp3oBanue rpaduka GpyHKuuu
JUISL PELIeHUs] ypaBHEHU

11.12.2024

16.12.2024

57

Hcnonp3oBanue rpapuka GyHKIUU

17.12.2024




JUTSI pElIeHUs YpaBHEHUN

IToka3arenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEIICHUS 17.12.2024
[I0Ka3aTeIbHbIX YPaBHEHUN
IToka3arenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEIICHUS 18.12.2024
II0OKa3aTeJIbHBIX YPaBHEHUU
[Toka3arenbHble ypaBHEHHS.

60 OCHOBHBIEC METO/IbI PEIICHUS 23.12.2024
IIOKa3aTeJIbHBIX YPaBHEHHUI
Konrpomnsnas padora:

61 "ITokazarenbHast PYHKIIHSL. 24.12.2024
[TokasarenbHble ypaBHEHUS"
Jlorapu¢m yucna. CoiicTBa

62 pud 24.12.2024
Jorapudpma
Jlorapu¢gm yucna. CoiicTBa

63 pH 25.12.2024
norapupma
Jlorapudm yucna. CoiicTBa

64 pH 13.01.2025
Jorapudpma

eCSTUYHBIE U HATYpaJIbHbIE

65 a P 14.01.2025

J0rapuQpmbl
eCSITHYHBIE M HATYpaJIbHBIE

66 A P 14.01.2025
jorapudmsl
[IpeobpazoBanue BBIpAXKEHUIA,

67 peobp P 15.01.2025
coJiepKaIUX JOrapr(pMbl
IIpeoOpasoBanune BEIpaKEHUH,

68 peobp P 20.01.2025
coJiepKaliX Jorapu(mbl

69 [TpeoOpazoBaHye BRIpAKCHHH, 21.01.2025




70

COZIepIKaIUX JIOTapU(PMBbI
Jlorapudmuueckas GyHKIus, eé
CBOHCTBa M IrpaduK

21.01.2025

71

72

73

Jlorapudmuueckas GyHKIus, eé
CBOWCTBA U TpapuK
Hcnonb3oBanue rpaduka GpyHKIuu
JUISL pEILICHNs] YpaBHEHU I
Hcnonp3oBanue rpaduka GpyHKIun
JUISL pEILICHNs] YpaBHEHUH

22.01.2025

27.01.2025

28.01.2025

74

75

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PpMHUECKUX yPaBHEHUI

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METO/BI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHM

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUH

28.01.2025

29.01.2025

03.02.2025

77

PaBHOCWIIBHBIE ITEPEXO/BI B
pELICHUH JTOrapuPpMHUUECKUX
yYpaBHEHUU

04.02.2025

78

PaBHOCHIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

04.02.2025

79

80

KonTtponbHas pabora:
"Jlorapupmuyeckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHus"

CI/IHYC, KOCHUHYC, TAHI'CHC U

05.02.2025

10.02.2025




KOTaHI'CHC YHMCJIOBOI'O apryMcHTa

CuHyc, KOCUHYC, TAHT€HC U

81 11.02.2025
KOTaHT'€HC YHMCIIOBOIO apryMeHTa
ApkcuHyc, apKKOCHHYC U

82 P Y6 ap Y 11.02.2025
ApKTAHTEHC YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHUHYC U

83 P ye ap Y 12.02.2025
apKTaHTe€HC YHCIOBOT0 apryMeHTa
TpuronomeTpuyecKkas OKPYKHOCTb,

84 orpeaeIeHue TPUrOHOMETPUIECKUX 17.02.2025
(GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTpuyecKkas OKpPYyKHOCTb,

85 oTpeiesIeHUEe TPUTOHOMETPHUICCKIX 18.02.2025
(GYHKIMI YUCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUYECKUE

86 P P 18.02.2025
bopMyIbl
OcCHOBHBIE TPUTOHOMETPUUYECKUE

87 P P 19.02.2025
bopMmybI
OCHOBHBIE TPUTOHOMETPUUICCKUE

88 P P 24.02.2025
bopMyIbl
OCHOBHBIE TPUTOHOMETPUUYECKUE

89 P P 25.02.2025
bopMyIbl
[IpeobpazoBanue

90 peoop . 25.02.2025
TPUTOHOMETPHUECKUX BBIPAKEHUI
[IpeoOpazoBanue

91 peobp . 26.02.2025
TPUTOHOMETPHYCCKHUX BBIPKCHUN
[IpeobpazoBanue

92 peobp . 03.03.2025
TPUTOHOMETPHUCCKHUX BBIPKCHUN

93 [IpeobpazoBanue 04.03.2025.




TPUTOHOMETPUUECKUX BBIPAKEHUIN

Pewienne TpuroHOMeTpU4ECKUX

94 5 04.03.2025
ypaBHEHUU
Pemenne TpUroHOMETPHUUECKUX

95 Up P 05.03.2025
ypaBHEHUU
Perrenne TpUrOHOMETPUYECKUX

96 Tp p 10.03.2025
ypaBHEHUU
Pemenne TpuroHoMeTpruuecKux

97 P P 11.03.2025
ypaBHEHUU
Perntenne TpUroHOMETPUIECKUX

98 Up p 11.03.2025
ypaBHEHUU
Pemenne TpUroHOMETPUYECKHAX

99 vp p 12.03.2025
ypaBHEHUU
Pemenne TpuroHoMeTpruuecKnx

100 Ep P 17.03.2025
ypaBHEHUU
KonTponbHnas pabora:

101 "TpUrOHOMETPUYECKUE BbIPAKECHUS 18.03.2025
U TPUTOHOMETPUYECKUE YpaBHEHUS"
ITocnenoBaTeNbLHOCTH, CITOCOOBI

102 3aJaHUsl IOCIIEA0BATEILHOCTEM. 18.03.2025
MeTto1 MaTeMaTHYECKON HHTyKITUH
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE

19.03.2025103  mocnemoBarenbHOCTH. MicTopus 19.03.2025
aHann3a 0ECKOHEYHO MajbIX

104 Apudmerndeckast mporpeccus 01.04.2025

105 I'eomeTrpuueckas nporpeccust 01.04.2025
Beckoneuno yonIBaroast

106 y HI 02.04.2025

TCOMETPHUYICCKAA IIPOTPCCCUA




CyMMa OecKkOHEYHO yObIBaromen

107 . 07.04.2025
r€OMETPUUYECKON MTPOTPECCUU
JIMHEeNHBI U DKCIOHESHIINATbHBIN

108 poct. Yncio e. Dopmyina CiI0KHBIX 08.04.2025
MPOIEHTOB
JInHEeNHBI U SKCIOHCHIINAIbHBIN

109 poct. Hucno e. DopMyria CIOKHBIX 08.04.2025
MIPOIIEHTOB
Hcnonp3oBanue nporpeccuu 1uis

110 pelIeHUs peallbHbIX 3aa4 09.04.2025
MIPUKJIATHOTO XapaKkTepa
KoHTtposbHas padora:

111 "ITocnenoBaTeILHOCTH U 14.04.2025
nporpeccun"
Henpeprisabie KLU U UX

112 bep Pymr 15.04.2025
CBOMCTBa
Touka pa3peiBa. ACUMIOTOTEI

113 pasp . 15.04.2025
rpadukoB QpyHKUINH
CBoiicTBa KIIUU HETIPEPBIBHBIX

114 Pyn pep 16.04.2025
Ha OTpe3Ke
CBoiicTBa KIIUU HETIPEPBIBHBIX

115 Pyn pep 21.04.2025
Ha OTpe3Ke
Metoa nHTEPBAJIOB IS PENIEHUS

116 a p AP 22.04.2025
HEPaBEHCTB
Metox uHTEPBAIOB AJId PELICHUS

117 AL MHTEP AP 22.04.2025
HEPaBEHCTB
Meton uHTEPBAIOB AJI PELICHUS

118 Al MHTEP AP 23.04.2025

HCPAaBCHCTB




119

120

121

[IprumeHeHue cBOMCTB
HENPEPBIBHBIX (PYHKIUN AJIs1
pelieHus 3aaa4
[IprumeHeHue cBOMCTB
HENPEPBIBHBIX PYHKIUN AJIs
pelieHus 3aaau

IlepBas 1 BTOpast NpOU3BOIHbBIE

byHKIIMN

28.04.2025

29.04.2025

29.04.2025

122

123

124

Omnpenenenue, reOMETPUIECKUI

CMBICJI IPOU3BOTHOM

Omnpenenenue, GU3NYECKUNA CMBICT

MIPOU3BOIHOM

VYpaBHeHME KacaTeabHOU K rpapuky

byHKIIMN

30.04.2025

05.05.2025

06.05.2025

125

126

VYpaBHeHHEe KacaTeIbHOU K rpaduky

byHKIUM

HpOI/I3BO,[[HBIe OJICMCHTAPHBIX

byHKIMI

06.05.2025

07.05.2025

127

[Ipon3BoIHBIE 3JIEMEHTAPHBIX

byHKIMI

12.05.2025

128

129

130

[IponsBoHas cymMmBl,
MIPOU3BEICHUS, YaCTHOTO U
KOMIO3UIINHN (PYHKIIHHA
[IpousBoHas CyMMBI,
IIPOU3BENIEHUS, YaCTHOTO U
KOMIO3UIHN (PYHKIIHHA
[IpousBoHas CyMMBlI,
IIPOU3BENIEHUS, YaCTHOTO U

13.05.2025

13.05.2025

14.05.2025




KOMITO3HITHU () YHKIIHHA

KonTtponbHas pabora:

131 1 1 19.05.2025
"[IpousBognas"
[ToBTOpeHnue, 06001ICHNE,

132 CHCTeMaTU3alMsl 3HAHUIA: 1 0 20.05.2025
"VpaBuenus"
[ToBTOpEHmE, 0600IICHUE,

133 CHUCTEMaTH3allusl 3HAHHH: 1 0 20.05.2025
"OyarIun"

134 HroroBast KoHTpoIbHAs paboTa 21.05.2025

135 Wrorosas koHTpoJibHasA paboTa 26.05.2025

136 [ToBTOpECHHE, 0606H16HI:I€, 1 0 27 .05.2025
cUCTEeMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. Anrebpa W Hadajla MareMaTH4eckoro aHaiausa, 10 kmacc/
Mep3nsaxk  A.I'., Homuposckuit .A., IlomaxkoB B.M.; mnoa penakuuei
[Tomonbckoro B.E., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
M3marensckuit  nieatp «BEHTAHA-T'PA®y»; AxnuonepHoe 00IIECTBO
«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mertonnueckue pexkomeHaanmuu K yudeOHuky A. I'. Mepsmka, . A.
Homuposckoro, B. b. IlonskoBa ‘“Maremaruka: anrebpa u Hayaia
MaTeMaTUYECKOro aHaliu3a, reomeTpusi: Anrebpa U Hayajga MaTEMaTUUYECKOTO
aHanauza”, 2-e u3aanue, crepeorunHoe, Mocksa, «IIpocsemenne» 2024

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 536171759065585446564790988547248581220572211468
Bnageney Yconsuesa Enena BukToposHa

OeicTevTened C 23.10.2024 no 23.10.2025



http://www.tcpdf.org

		2024-10-24T16:32:23+0500




